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Introduction to Embedded Systems – Exercise Sheet No. 7 (On-line Sheet)

1. Exercise: (5 Points)
Assume a system of two periodic tasks. Task 1 has a period of 5 units and an execution
time of 3. Task 2 has a period of 8 and an execution time of 3. Let the deadline of each
process be equal to its period.

(a) Using rate monotonic scheduling, can any of the two processes miss its deadline?
Construct a formal argumentation answering this question, based on the formula
about the utilization of a processor when using rate monotonic scheduling.

(b) Which schedule is generated by rate monotonic scheduling for the above two tasks?
Draw a diagram where the x-axis reflects the time and the y-axis lists all tasks. Put
vertical lines in the diagram at those points of time where tasks become available.
Draw rectangles for those times where tasks are really executed. Mark all those
points of time where deadlines are missed, if this ever happens.
When scheduling, assume that the execution of a task that has just missed its
deadline is not caught up.

(c) Verify your drawn schedule by downloading the software LeviRTS from
http://ls12-www.cs.tu-dortmund.de/edu/ES/ES2008-Labs/

and by making it produce the desired rate monotonic schedule.

2. Exercise: (5 Points)
Consider the following set of tasks where An denotes the arrival time, dn denotes the
deadline and cn denotes the execution time:

An dn cn

T1 7 16 4
T2 4 15 5
T3 11 20 3
T4 0 26 10

(a) Create a schedule of the above tasks using least laxity. Draw a diagram like in
exercise 1 showing when which task becomes active. Is there a task missing its
deadline?

(b) Create a schedule of the above tasks using earliest deadline first. Draw a diagram
like in exercise 1 showing when which task becomes active. Is there a task missing
its deadline?

(c) Verify your EDF schedule by making LeviRTS produce the desired schedule.
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